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Hfc 1 ] 

fr-?$>K>. *fcn*<2T*-5«^{C«x(41 m 
«l~6<Di5SHfC*5. Hi. -BTf-**raJ8» 
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[fbi] 

t({R s )m-Q)3- n AUxLn 

•5. *fen*t2T«.-5«-&{rfix«lT»0 ; mtt 1 ~ 
6Ol8H{-*0 ; Lfi. ^co F^-fi^jW^SIK^coSfS 

T*9, SfcttilZ. -R. -Ar, -OR. -OA 
r. -ORAr. -OC (O) R, -OC (O) Ar, 
-OP (O) R 2 . -SeAr. -TeAr, -SA 
r. -X. -OP (O) Ar 2 . -OS (0 2 ) R, - 
OS (0 2 ) Ar, -OS i R 3 . -OB (OR) 2 . 
-OS i Ar 3 . -OArO- &tf-OC (O) Ar 

c (o) o- [wies;*. Ritmrnm^i-emA^^. 

•5^fb*lilT*0. XllADy>T*D. -E-UTArli 
mm^6~3 6(S^€>J5g57'J-;Kb^#|-C»5*t. 

Tti^cu] a> e, fig sir sn ; q(±, a-ig^tc*5 

^T. 'g&8-*/Uy5-hIEfe7£3SL ; -E-L-TR 

2 e«t o < *s-&-r s c <t &&frff}iztow-rz> s 

fA+l'-h *^A/Tfi£S^3t*afi)c%. 
[fS#«2] JBi:. yy-h't. #«iE?LffiAR^ 

K<t*#A,-efiJtD. iS#8im^jxA&tf R 
*V-r-'tS«LTU-5S?aA®*^-Cfilc-5. rtSB 

RS^tt KM t &=£«IE?La A& «ii§»« t ©ra»C . 
Tit: 
[ft: 2] 

f((R s )rn-Q)3-nAl]xLn 

0. *fen*<2T*-5«^fr«xttlT*0 ; m«l~ 
6<D«5ffl{r*0 ; Ltt. ^co JgB^SSUfltaECOgi 

4 ai£~S7 a&^Sft^nT^-S^Ttl^cOEte^ 

SfcSfifilC. — R , -Ar, -OR. -OA 
r, -ORAr. -OC (O) R. -OC (O) Ar. 
-OP (O) R 2 . -SeAr. -TeAr. -SA 
r, -X. -OP (O) Ar 2 . -OS (0 2 ) R. - 

05 (0 2 ) Ar, -OS i R 3 , -OB (OR) 2 , 
-OS iAr 3 . -OArO-. JkU—OC (O) Ar 

c (o) o- [^12^4". Ritmmm^ i~6<@*^fi£ 

-5^ft:**T*0. Xli/\ny>T*!3. -ELTA r (3 
^cSHtP 6~3 6<l^e>fi£-57'J— ;Mfr&ttT*5#, 
{tUnS^x*tlTa&-5«^. Efi^(i7x/-;PgB^ 



=f- \Z 2 jl«fc 0 fc£< *g£-t 5 C £ letter -6 8 

-+y ijy5-hssa»s*^f) T^^nsj;^^ 

[0 0 0 1] 

[MSs±COfiJffl#»] *fg9jtt. SMSfflfiS&co [ ( (R 
s ) m -Q) 3- n Al] x L„ »CWT*. SblCte. C 

o»r««afit«iSf*9g5M^s!waia^3t3!i^icwffl-r 

[0 0 0 2] 

hD;ps*yfe>x) tn^fcHvcu-s Bureau 

[0 0 0 3] #<(75%7t(*ffl^tc(±. »H «lmm) 
JI<AttOM#WStS5. »K*«fiE-r-2)fcJ6lCffl 
V»6nTl»*583tt(*Ol*giJ<t««t. *m&ftWS 4.539.5 
07^. US 4. 769. 292#. PJIg 4. 720, 432*1. Wifg 4. 8 
85. 21l*t» m& 4. 950. 950*1. Hfg 5. 150. 006^RtfHg 

m 5. 141, 67m^mmizamt£tix^i. 

[0 0 0 4] *a*#f|=S 5. 150.006*fRtf|iiJSf! 5. 141. 6 
71^i^#Tf±. -■D<D2-*3-)V-8-t. 

yj> (2mq) E&^at, y^s^^Air^ftftsn 

tt>5. *H#frlg 5. 150. 006^^«iS-Ctt. f63fcfiK*r 
<tt,T«|ji;£ (2MQ) 2 A I OA I (2MQ) 2 
£n*&^&*§*§#£^A,Tfifc5. S2!Mi5<D«!MSft5SS 
^*i|e«^nTl^. *n*$fr3g 5, 141. 671^«JS 
tt. ^tefc^**£5£ttC0i«t,>fltjg5£ (2MQ) 2 Al 
OAr (5£*. Ar(i7x^i^*fclSgS|7xx;|,gB^ 
*^-T) *S4tfrm 5. 141, 67|ff9i*ffl 

»»ce«s*iTv»*35rttTtt. huxa#Ai (2M 

Q) 3 ti:J&fi)cT€rfc^-ofcrt*. cnii 3 1S<0 2 MQEffi 
T US CO 7)l< = - 9 A tC*r5»lcE&T-t*fca^ fcfc* 

[0 0 0 5] (2MQ) 2 A 1 OA r ffc^ftj&tJSjLSft 
(2MQ) 2 AIOAI (2MQ) 2 m 
CO. A 1 t2-y J-)V— 8 — t KD+y+y U ><t<0^ 

(2MQ) 2 A 1 OA r SPIK-r-SCOtCfflU 



(2) 
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A-f V^D#*^ FStf 2 8 - 1 HD*->* 

14. (2MQ) 2 A 1 OA 1 ( 2 MQ) 2 <k^***»* 

[0 0 0 6] *^o»r«iiafi£^*^ffl-r2.c:i^T^ 

#»c«fc^T£f8j«ic#«snT^*«ffi£^wu mm 
[ooo7] 3H£jffsu^t^nT^s«siT«. mm 

«IE?Li3:A&tf &W«IE?L&A&tfliliit* 
T&m^&ARtf*ai£#«l~&«bTV>** V- Ft£ 

(I) 



[0 0 11] ±j£*. n*UT*^>«^iCHx(41$fc 
14 2 0H>i**X*>T& <9 . n **2 -C*-5«&IC« x 14 
IT* 9 ; mttl~6CD«SHH*'3 : L14. *©Ht- 
a^iWfllJH** (ffiffl L-/i^aS»S«. CRC s Handbook 

ofChemistry and Physics . ^53Kfi. Cleveland Rubbe 
rtt. Cleveland. Ohio. 1973 <nffl<Dm&mzt5.m2t\ 
©fg4 al~S7 ag|*^a«^nT^S^-r 

KEfic : f : l±7iy-;i/gS^Tliite< ;QJ4. S«^l-*5 

s 14. I«8 - + / U y 7- hEfiWTil-Sr^Al 
=f- IZ 2 f@ J: t> fc#< *g&T -6 - 1 £ jfcftWKftfrS-r 5 8 

[0012] K«afl:^««)ffla«)— 3tt. 

3i?14. Kite. 77- Hi. W«E?taA;&tf*§ii£#« 
£. W««^i£A&tf*&i£#«<»:. *LT*V-Kfc* 

[0 0 13] &ELi!i?©W««^ixA;&tf«Ji£*&*£ 

ft A® <b &=fT«IE?Lft A&tf*§»M»# i © M \z» A 5 n 
Tb>««7«iSJI. £^A,-C5£S. tt«?a&llft<tfa 

[0014] ««x3tfb#«a. m&m&.TTKs.-'y 
A*u~h£-&A,TE£-5. s*u-M4. mffifS^ttfk 

ttttLTftt, £fcR s 14. TJWSZI^AIS^*^!* 
AfcL<«4-f >>">A. lC2(i«k0t)*^8- + y , jy 



[0 0 0 8] 

[**M)RfcUJ:9&T«aU £<Z>&ffi#W©3i8§ 
14. **J6fcMJX (8-*/'J/5-h) 7*S="5 
A (III ) *u--hroftft#tt£. 

h*f^om-rciT»-5. »st-r'<#s-©Kiii4. c 
©war^s^* A*u-h*awc«#*-&*fc»«> 

[0 0 0 9] 

[0 0 10] 
[ft 3] 



K(R s )m-Q)3-nAl)x L n 

y-h EttWM^t* C t * a**- * «k 5 catfft 

ft. 8-*/ U /5- ha&©agifcS-e&-5. ens 

[0 0 15] 

Mb 4] 

[((R s )m-Q)3-nAl] x Ln 
[0016] ±5£*. n*UT*2>«^lC(4xl41*fc 

14 2©l^n^T*0. £fcn#2T&5«^t::l4xl4 

1TJ5D; m!4l ~6©«SBC:&D ; L14. *OHJ — 

aT«tmnaaoa4 aSt~sg7 a «*^i«*nT^ 

KE{i^(47xy-;wac«--ci4?it< : Q14. $« 
■&\Zi3^X, g&8-*/'J y^-hEfi^Sr&L 
LTR S 14. 1*8 - y 5 - hEttW7A3 = 

[0 0 17] HB*fc»42«©Ba8-*VJy>5-h 
*^a^*tlTV>-5HBifc»42«a©E{flr ; f- (fiLnl 

otx*»iT**a^. KE^i47xy-;u«»r»4/«t 

h'JA (8-*/'J/7-h) (III ) 

u-h<oasuv^a#tt<oT^T*^&ns.«ic* 
•&. iosicii. i«*fci4 2ffl©a«8-*yuy 

7 ai^e.l^Sntl>4 Hl*fcl4 2<B©E<4 ; f (11 
LnSft*UTWi&, aEtt^tt^xy-A-aa 



(3) 
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*is-bz$nfLtf>z. mmmn. *«el*?0*m 
zmmwmzmm^/tit^mo^ifumn^ntM^ 

[0 0 18] *0*feffiJ*&Mttt-?l2. Ett^Ltt, 
©Kt- H^a<^8i&^©Sg4 ag|~SfS7 aSlrt>Sg#? 

•5. n#2 LHfit Hn*i'^>tf 

toK*Si£^tf„ Eli^asft-o^y *^;i/g&#fs#i6 
S*fi<t5Ct*«ftSStit©T. EtfrFJ&^a^i 

t> 7ffia)^5!iig^$#wr-2>ct^sf — mz. 
&mz&&<D&imm?z-£ts8iiiL?zmmTzz.tiz& 



[0 0 19] Ett^^x^aaoffittttlllftSli. 

&^*t^9RK^s;i~i 2«**"*-*;ra:*«H3tiT 

l~3fl©ttHtC**Ct*<»*UV»*t. S3©£M 
[0020] 7xz:;i/ffl»o^S««it**B*»tt. 
.ESK&T/v-^y-^eg^o^x^k S>7xn;Mfcl* 

[0 0 2 1] a-t7H«tl±j3-t7l — JKU* 

[0 0 2 2] fti©7iy5-H2ttf©t;i'K 

[0 0 2 3] JfiLlrMBfcTtt. T^S^^A+U- h 
[0 0 2 4] 

Mb 5] 
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((R') m -Q)l Al 
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II 
-c 



L 8 L 9 




L 2 L 3 
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[0 0 2 5] _hSW. R s . Q&tfnli. 

S£fcte^©*fi©tICTOTg&S£^-r#. (ILL 2 iL 
[0 0 2 6] 8 -*/U HSO- 1S^.rz\tm^3 

3$ (ffl) 



o 3 crisis 2ns. &aoa:»tt*tts«s®^ifi6 

[0 0 2 7] 
[ft 6] 
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[0 0 2 8] ±5£*. L\Z % 9c\ZKnLft^rti0»m 

-r * 3 ®<d 8 / u / 5- htto«s««ft«nfcts* 
L^ 0 *wmm*<Dmm wntttmii} a, (r s > B 

T<£>» A <£: o T*r£S KEffif -5 Z £ tfimmtu ^Zt 
Z> ft & IZ m t tlT t 

[0029] 8-*yijy5-hai±<z)itaiaifc*fc# 
«ftftftH.ifcffffl««tL5«c:4:t)««snfc. */u 

y$vai©-**tt (*yj>»o3a) *«**coe«jc 

*»t**«Sft*. R 3 «U #aET**^ £f£±fB 

* fc*?«#ttT* S Z ttfiK* U 
[0 0 3 0] WfiSWJC, *J U >»<0^>*/««#±(0 

[0 0 3 1] #£<7>R»S#«^«#ttT&*^«^§ 

11, Ajty h • (Hammett sigma value ) 

A*y h • ->^T*l*«ft<Z>llftStt«^«#ttT* 
0> K#£A*y h • vyv«*tiE<Z)|tlJ|Stt«^5S 



&MLTJE£fZl$&(Djj\iii\zmiJQTZ>/\* y h • x^v 
ffl^r^To Lange ©Handbook of Chemistry ($1 2 
fig, McGraw Hill . 1979¥, Table 3-12, pp. 3-134 - 
3-138) \z. &&<omitSlfrtt*m&£e>/\*<y h • v 
^fi^EIEatlTir^. A*y h • S^vfllJi. 7*. 

-frmnmrnzs^Tmo^TztiT^ztf. 

[0 0 3 2] **W<OB#*«lfc'r»*L^«&Effi : P 

r^5-^A*u-ho»w&«&aT»cE«r*. 

[0 0 3 3] ( (RS ) ffl -Q) 2 a I L<DM 

ffl JLH * ( (R s ) m -Q) te2-*^-8- 



1 




2 




3 




4 




5 




6 




7 




8 
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4- hu 7;^n^^j^a#i6 


1 0 


2 -±7 hXgg 


1 1 




1 2 


9-7>hn& (9-anthroic acid ) 


1 3 


2-wj >m 


1 4 


mm 


1 5 


h>j7^n»a . 


1 6 


^>if>x;i^>§& 


1 7 




1 8 


> ? ^i-;p^x^>^ 


1 9 





2 0 K'JX (4. 4* -tf7x-;P) ^>^y->;p 

2 1 t-y^/-^ 

2 2 ^>^;i/7>iprj-;u 

2 3 2-tfu >?;p*;utfy— ;u 

2 4 ^>^7^n7i;-^ 

2 5 2 - (2-kKP + ->7xZJW ^>^/+it^~ 

2 6 2 - (2 -b KD*->7xZ;W ^>7f77- 

2 7 ^>-t:>^^--;u 

[0 0 3 4] SII ( (RS ) B -q) 2 A i L(0W 

ffl JL * ( (R s ) m -Q) «2-/f;P-8-t 

Kp^y+y u >* 

2 8 i 

2 9 7x-Jl/ 
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3 i ^xxju-tux^ 

3 2 7xZ.;Ut-;VU— )V 
3 3 h'J/^U>#l^-H 

[0 0 3 51 *111 ( (RS ) m -Q) A 1 L 2 V>W 
M JJi * ( (R s ) n -Q> tt2-^^;U-8- 

tHo*->*yu>* 

3 4 £J&#& 

3 5 4-7x~JU7xy-;i/ 

3 6 yx.J—)i 

[0 0 3 6] *IV ( (RS ) m -Q) 2 A 1 LA 1 
( (RS ) a -Q) 2 V>m 
M LL1D ? * ( (RS ) di — Q) tt2-*^U-8- 

3 7 4.4* -t'7i/-^ 
3 8 t-U7*'UK 

3 9 y^-)l^a>m 

[0 0 3 7] n = 1 rol^roS I T^Lfcffc^ttTd 
^JSlDtfe. »Ll^fr«^«WSn. *-LT10# 

mz. T)i<=t>TT*<nmf![mz8.t<LTz, mmz, * 

£«£S*h;UX>tC^&LT^^Jnbfc. n = 2©t§ 
y-^iE&^&ffiUfc. K^?l^*t0.fiLT3~ 

«»fecoa»#iA^BSbrc. *<Dm-£Vi&ox:\z#imL 

ftmz. *fi£#l*«jiLT*«e)fc. 2 5 ~ 5 

0^a%tr*Tjgiffib, OCCftSH. ^-UT^BELfc 

[0 0 3 8] ±f2tf>Jg£Eft^7.)l>5X 

^a (in ) +u-h©^^oti-rncoiasfc(4»-& 
ii-a^jfcscit) xm&mm 4,769.292^5. 
tfuss 5, i5o. 0Q6nmmm<om^z'ntoWi^m<D 1 a 
^^^ffl^-e-^jg^Efi^T^sx^A (in ) 

[0 0 3 9] rtgg^S*«EL^T»7/-H5rJ* 
V- Ftt, 3fcH#if5l 4. 885, 211^SB#irl2«^nT 

AAV-FRlXv^v^AAV-F**. ^B^ff^ 

5. 059, mnwmmo^m-z&z. nx^n^m^tsv 

- H©*«*«. *S#if IS 5. 073. 446^*ffl»l::fB«S 

nr^o. *©av-Ftt. '>&< tfes o%©-r>v 

A i"? y>5 A0> cfc 5 &{£tt^l!S&&Jg<h £^Wr 



(7) 

[0 0 4 0] *7-RJ'M<it)li©fiV> (4.0eV 

&m?zmi8.fr<bmm®Z' *m&w& 5.059.861^ 
wmmizunT&TKZtix^z*. r> \z* v— F£#tJ«-t 

MLT^SrtV-FWSBttte, tt*BlSMK4.0 eVT* 
<i:*>l«^irr-5. *7-Ftt. 

to s+ru/t>ys*$^l^tf. tt^SISc*i<4. 0 ev-c 

£3 learns. 
[0 04 1] 3 etc, *Ht#fF!g 5. 047, 687*|i8iffl#K 
«fc o Tt£* £ nt V» £ i o Id * V - F £ £> £ t ffi 
JC03*X-5. iLOHWETtt. *V-F«tt*l8&*K4. 
0 (7;U*'J^S^«) tfcll^ 

20 y-f Ffll&«. Stftt*WK*< 4. 0-4. 5 eVWfcBJC* 
£&|g«:^A/?j££;*J7--FCD±£. 

[0 0 4 2] b£#1 0 2~ 1 1 6 £^A/?E£-&fi£3feOW 
«EL^^01IC^-r. $*«UC. *^CD7/- F 1 

0 2 I*. jgfJSS 1 0 4 £8 tiJSHWIJI 1 0 6 

^$n*. 7 J— F£D±tC*0. cntSLti^o 
(J. 7/-F{C^tT^-5iE?LttAS^*ftM««l 1 
o . l l o troS^SB l l 4 4Mt5f 

^aX5t/*Sii*«« 1 1 2, l:<totflS3nTU5f 
so 1 0 8 T»*. S^aAS^MW*S«^ V- F 

1 1 6IC^UT^5. 

[0 0 4 3] Id^tCti, *V- F 1 1 6tC7y-F 1 

0 2tX^LTm«mfi€r>'\*'f 7X-r^>£. iE?L*i. 
IE?LaA&^«lM«« 1 1 0©<f"v*©7V-Fi©* 
fflTttA^n. -eLTCKO^^filBrLTft^l 14 

1 1 2©"t"vt©*V- F 1 1 6 <h(D#ST&A3n. 

^■bTaA3nfe«^«^S5»^«»i!i3n-5o «^ 

ixA5^iM^««S5W^SB 1 1 4(DttjfiTjE7L<hm 

*V-F5^/*Ac«7y-F$rjioT. tbTVKdt 

IBB7y-KS:IoT±MA'eC5. 
[0 0 4 4] SEil5<Dit«EL^(Dm^aA&^«lill» 
811211 §lfflb^«£3l5S'*l5lrfB«c3nTV^«>*^ 

so 2^*3^1^ 5. 150. Qmnwmmttxn&m**^;-! 



(8) 

13 

[0 0 4 5] 0 2-1 2 4££^-r£$?i; 

iTi^iaftAii 1 8. mt\z&E.ii&.\mtn=?- 

ffi A&tflft2i*fr« t Offi icJfA £ ftT H -5 L fcIE?L 
HiiJfl 2 0*> ■£>££.£>,, 5fcK3lfflLfct£*&a5K«fc-3 

x. i b&#2 m<oiEji&.ARzttiimftmw*it<tiT 

#ir«FiLViiE7L(il2iai 2 0«, '>^t<tfc2 
fl©£H7=>&#£^ATJ&*IE?lt&Mtt^#&SgH io 
7 5>£^*rU £fc'>fc<<h*>2jB<Z>tt£5§F#£Sit£ 

coo46] m?aAs^iam^« 112a. t> v- k 
ic&LTi^m^aAH 122. Mtfdgii 1 2 2 tm 
n&AR&mmmm 1 1 0 tomizm xstimzmm 
vftm^mmm 1 2 4 ^a-pbss., *?fai*Ji«. ie 

?l&A&tf*&j£af*£ 1 1 0 1 1 4 

[0047] m^&AHii. n?&\Rzfimm&&i 1 

2*^T4fcii>ca!*«fc»3fflusnT^5«wrou-r 20 

[0 0 4 8] nR&yt<Dmmttsi2><DtemmM#i 0 8 

?T, m#?l!tt£*^T£fc#©i!l^©7/-K<h#7 

hD-A^SI-eab-s. *r«J«#i 0 8©g/Wifi. 

1 14 300*>^XhD-A««LT#tt 

&&sa<«« «-&*>•&. n?&xRzfitommmi 1 2 
mmz&M-TZMzw-rzmnm^m-c&z. mi 1 

8, 1120. I12 2Rj;il2 4©&*H 'M< to 

fL&A&tfiSj§?fr« 1 1 obitmzm <tzz&. z<d 

[0 0 4 9] *V-Hl;gfSLfeS*^B£-rSfc«)^ffl 

uzztttx-zz. $^icgij(Dgng»fi)c*?aAs^ 
a#*fis&*tt. «*itaai. #K*H#2fn 4. 539. 5 

n7^WaBS^Ch(>mi.strv of S vnfhMir n VPS 5 fig 
(1971^5. SI6I8-637 640H) KIHRStlTV^fc so 
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fzimxizmiitjm&ftim&zitzctiz&iT. mm 
m&.>&\z-rzz\£tfx>zz>. 

[0 0 5 0] i$.)\>-74 0 > 

3MbfM(n&«*«E l^oefi&ab 1 1 8 £»j«rr 
■5. u 'J >»i§s* 

©. U>««*#tf, 5?£*££ttSJ5K© 

V»-rn*»©{bd*T»*. *Hf*fFlfS 3. 935. 03m* ft 
ttffifg 4, 356.429^M#H£tt£nTU*t>"rn©# 

[0 0 5 1] W«EL^©iE?L*fiii^l 2 Ott. 
U<«. '>^< tfcl«C0iE?L*ftii<4^#Km=75> 
£^TT£. K73>te. mmSF^iZOZ-te&ZtlT^ 

o T. x-cOsSStHH^ 5 % < t 1 JBrt^SlSSR 

7'J-;l/7 5>. v7'J-JU75>> hU7U-^7S 

>*fe«# 'J V-©7 U -;U75 C 

-5. ^M?i ; E/v-roh'J7 l J--iU7 5>*t, Klupfe 

i eo^s^srm 3. 180, 73o^aB#icgae$nx^ 

liifc h U 7 «J-;U7S *S*$fFm 3. 567. 450*t& 

3. 658. 520*|ip!fffi#K!ett;*ttT^-3. 
[0 0 5 2] JfF*b^aSO^#iiSmH7 = >«, '>/j 
< 1 1> 2 HO^#KmH7 5 >SB»^ #tr 7 5 >t?* 
uOlSli. ^S1*fFm 4. 175. 960^S^m 4.5 

39. somwmmizmmztiT^z. 

[0 0 5 3] *H#rF^ 5. 061. 569^&^m 5. 150. 0 
Omwmmo&KlZjLZt. 75>cD7'J-;PSOHH 

f^O^T, «t0iS^WfiSEL^^tt*||31-r*C 
t*ioI^T**„ B^^nfcSfi. '>&<i:t>2iB<Diffi 

[0 0 5 4] 

[£»«] 

[0 0 5 5] {£&M&l£Mffi® 1 
SiBS^L^:8-kKD + ->-2-^5 1 ;i<-+/U> (10 
mmol. 1.59 g) <D*t*b)V3L> (10ml) SfS*. h'J- 

1 -^;i/7^3n'5'AcDjgiK (5 mmol, 1. 0MO)*l* h 
;i^X>}g?g5 ml) t7JU^>TT*0Afe. »Ll>Jafl:fg 

±^saii$n. ^Ltiom *v>m-£mz&M.mm 

(5 mmol. 611 mg) C0il7KK;Ux> (10ml) mm&7)l 



»B8¥6-m751 
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5 o £TSM8U orirft^U * 

4dc«»tajie«9* (2.28g) tUT^e>tl, 9 8%0>iR 
fy&mhtz. 

[0 0 5 6] iy.^Tkxmmms 
S^Sfbbfc8-kKa^->-2-^^=iry u> (10 
Biol. 1.59 g) h;H> (10ml) Jg&£, h U - 

i -~f^-)V7 AS.-? &0>mm (5 mmol. 1. 0M©Sl* h 
;i/X>Jg&5 ml) K7)l^>TT*lP*.;t. flV^M 

7xnJl/£jg.#g (5 mmol. 911 mg) i7)Vzl>TTm. 

mmz.tz. K«a**ttDj»UT 3 WMBia-f 

5 0%«:fatC$TigfilL. O-CtCftiJU -£LT± 
«SSfet»* (2.70g) tLTf^n. 9 9%OTiR^«-7K 

[0057] fr.&toJbTmmm 2 - 4 . 7 . 14^1 

5 , 17. 19-27 

s^cE&^ (lh> zmrnvtz. 
[0058] ft.*!mjkTm*.m & . s~i3. is. 1 
3. 

cn^Cft^lt {t^J5K^I,>Ti$fflLfc^l@<i:JS 
^ftEft^ (LH) Zt&mLtz. 

[0059] fr.ft®iJbzsmmm2 8 

Si^S<bbfc8-t KD + ^-2-^^+/'J> (10 
mmol. I. 59 g) <&&*h;PX> (10ml) i§i0c£, h U - 
i -t/^Jl^^SX^AWigfiS (5 mmol. 1. 0M©*S* h 
;UX>jg&5 ml) \Z7)Vz1>T-Clsa^.tz. 

fc. S^#)*0 , C{C^«lL7 v cS. 7)W>TT. *<r>$L 

fig«5^ttiaLTm»fc. ^-oatsK* 5 0 %wmz &xm 

ZZlZtAmmZtlfz. *rtl& 175*0/0.001 torrT3 

SttW©* (1.42 g) tLTff.n. 7 7%<DW.m*K 
Ltt. 

[0 0 6 0] u-.&toi-Rrrminsm2 9 

S*S.fHtLfc8-t: KD*->-2-^^;i-*y'J> (4 
I. lmmol. 6.54 g) 0>*5*h^x> (175 ml) S&Sr. 
hU-7xx;P7;l/5xOA (20. 56 mmol. 5.31 g) \Z7 

)\,=t>TTtiQz.tz. mv^m.#% i iitfmmi£ft. *lx 



(9) 

16 

mzn&e>t£M9)&£.tfLLfz. SJCS^«I«:7^^>T 
TH7U hSrifiLTilSSJtiaL. -5-UT*-<0»&£ 
- 2 O'CIC^flJb^. ^Ufc«:S8«jSr»iibT*»* 
£. *fi£«5^T^a^Stt©j|fe«SSiea (4.6g) it 
T#e»n. 5 3%©JRsf!£*Ujt. 
[0 0 6 1] fh^^JTft^^Sfigq 3 Q 
WSJlffcUfc 8 - 1 KP*y- 2 -*3-)l*S U > (10 
mmol. 1.59 g) <D&*h;PX> (10ml) vif 
^T^S— ^A^DU F©i§Sg (5 mmol. 1. 0MO>*S*^ 
to +-9->^*5 ml) !C7;Prf>TT. - 7 8ti:i3V>TlB 

®*2 2 t^TS* JbPJRUTl 0B#|S]Sfl&£ 

*-n£ ISSr/O. 001torrT2 4^^. m^X 
210"C/0.001 torrT2 4P§p B 1#^-B-^i:. 
StfiO^T^^§ttOl»* (150 mg) tLtfsn, 
8%©iR^ (giUtSttT^fc^) 
rn n fi 91 ft-A«i»rMMftfl»3 i 
20 7iZJVtl'/-^ (6.37mmol. 1. Og) Sr. ffc£$&2 8 
(6. 37mmol. 2.55 g) W«7tch;UX> (75ml) ^j«lC7 
;i^>T-ejniA.£:. ^om-Byizmi&LX 8 ofttsiiSffi 

mttz'&. oox&mzzxmmLtz. *e>m&mzi!a 
i»ltssss-&. •t^xottmLfzm&zmmzii. - 
2ot:ic^aiL. ^Lxm^txtzttm^mmvxmsf) 

tz. ^a&Sttroltfe©^*^ (1. 70 g) £ 

LT»S>n. 5 4%CDiR^«r^Lfe. 
[0 0 6 3] jjr.fj^lJkUmmi 3 2 
Uf^AHJXfJWDkH'J K (1.0 M »THFi§i 
so 5 ml) Sy:-/7iz;l/yrJl' l J K (2.5 mmol. 1.02 g) 
d>?,S«T4«3tifeUffA7irj|/fJI' , J H (5 mm 
ol) CQTHFig?££. <b^3 0 (5 mmol. 1.89 g) <D 

**h;i,x> (ioo mi) mmz7 Myyxmz-tz. -t 
<D5.fcm& ! v>)& 2 2tTi 6P$p.giiraxu atiau. 

LT^C0i«j«S: 5 0 XttmzZxmi&LX- 2 O^IC^ 

&Ltz. ^Ltzttj&^mtb^t. $n$.m<mn&<D 

S^Stti^Bl (1.4g) tbTf#6.n. 5 1%0<R*S: 

[0 0 6 4] <K^#i»g/^ffigil3 3 
•io WI£flftUfc8-k KD*y- 2-^?^*^'; > (10 
mmol. 1.59 g) OT«*h)UX> (10ml) hU- 
i --f^)V7)lS.- > yA<Dmm (5 mmol. 1. OMWM* h 
)I/X>^{K5 ml) lc7^=f>T-Cttlx.fc. SlLv^^fg 
4^«ai$n. -tLTlOM. iE-CDjg^lCftl* h 'J 
(5 mmol. 1. 22 g. 1.06ml) i:7)lzi 

>Txmz.tz. ^(DKfoM&m&imf&Lx eftffl&^fr 
izmmzitzt. *<Dmizm&<Dtt.my>)tf£.i$.vrz. m. 
^**orjc»«ii/&«. j t<D£.tii®)zm.)&i<xmtt> 
ft. *e>mm&2 5%ft:«ic*Tis^b. ortc^ 
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tilt. £fifc«Jttjt£©»* (2.00g) tLxmztl. 9 
0*©JR$«r*Lfc. 

[0 0 6 5] n-.'&mjbifmmma 4 

SifeSfbLfc8-t KD+->-2-^^+yj> (5 
mmol. 795 mg) ©*t*h^X> (10ml) MJ - 

i -7^)],T)l<5.-0L.(D®m (5 mmol. 1. 0M©*R*h 

;i/x>»«5 mi) \z7M>T-Qisax.tz. *u*mmb 

(lOmmol. 1.22 g) <om*h)\,X> (20ml) m&&7)V 

mmzmftz-ezt. $.0zm<m&<D®m (2. ig) 

[0 0 6 6] fr.^<H»rX»»«3S 
4-7i^7i;-A (lOmmol. 1. 7g) CDfekh^x 

> (50mi) Mmm&8 oxuzm^Ltzm, 

ffifflU h'J- i -^^7;P = x^A(D^jg (5 mmo 
I, 1.0 MO«l7KK;Px>igjg5 ml) fC7;i^>TT# 

3 0 fmikttA, h . t<Dm. ffl&iklt L tc 8 - t K □ * 
->-2-*3\>Mry D> (5 mmol. 795 mg) ©SI* MP 
x> (10ml) ^jKSr7^rf>TTlni^fc. ^-WKffcilS- 

(1.94g) iLT#S*l. 7 4%£>!RS?S£;^L£. 
[0 0 6 7] Jh*0l»rftfe*ftfiH3 fi 

[0068] its&mmi&m 7 

SifSJMbbfcS-k Fa*v-2-*?;MV 'J> (10 
mmol. 1.59 g) ©«*h;UX> (10ml) ig»t£, MJ - 
i -^7;RZ7A©®« (5 mmol. l.OM0>**h 



(10) 

IS 

^x>g«5 ml) \Z7)V3>i:-vmA.tc. »U>m#fE 
4* -t'7i/-A (2.5 mmol. 465mg) *7^zf>T 

ess-fr-st. morale *u-Afi©it»*to*£j5KL;t. 

jg^SrCClC^L-fea. *-©£fi!cfc£aiSLT*«> 
fc. £/£«3te*'J-Afe©©* (2.01 g) £l,T#S> 
tl. 9 2%<DW.m**Vtz. 

[0 0 6 9] {£&$mmmM£3 

[0 0 7 0] ft£3ft&l££ttffiL3 9 

S£S{fcLfc8-tKo*->-2-*^;MV 'J> (10 
mmol. 1. 59 g) ©**h;i/X> (10ml) MJ - 

i --/^^^Sx^AWjgfK (5 mmol. 1. OM©** h 

;ux>jgss5 mi) \z7)uzi>TTia^ft. aku*MMi 
£.tfwiM2ti, fLtiom *<Du&mzmfcy 

-)V#u>m (2.5 mmol. 305 mg) &7)H>TXtjaZ. 
fc. HJ^S^*Sn»LT6S#rBl^»WCa«[$-a--5 

O'ClCfettlsfeft. ^©£fi&«5£iijaUT*Je>fc. *-© 
»&£5 0%#fg£TigS8L. Ot:iC«iaiL. *"LT± 

£ Lfzitm^i^sb %z\£\z&^xz*> izt&mm e n 

fc. £j£4&tt*U-Afe©*&* CI. 82 g) itT»^> 
tl. 9 0%©iRgS£^tfc. 

[0071] fl^fafflatta^ 
^BK^n/t z. izifivm^nit. 

so [0 0 7 2] 
t*l] 
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1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 



%N 
6. 03 

5. 85 
5.67 
5. 18 
5. 18 
8. 28 

6. 65 
8. 58 
5.26 
5.44 
5.28 

4. 96 
9.03 
6. 96 
6. 14 

5. 60 

5. 69 
5. 00 
4. 53 
3.31 

6. 73 
6. 22 
9.31 



%C 

69. 82 
70.29 
68.01 
73. 33 

73. 33 
68. 63 

74. 16 
68.71 
63. 16 

72. 37 

70. 18 
74. 46 

67. 09 
65. 67 
57. 90 
62. 39 
51.22 

68. 57 

73. 77 
79.41 

69. 22 
71.99 
69. 17 



%H 
4.56 
4.85 
4.69 
4. 66 
4. 66 
5. 16 
4.79 
4. 12 

3. 79 
4.51 
4.37 

4. 46 
4.33 
4. 76 

3. 53 
4.23 
3.28 

4. 68 

5. 05 

5. 12 

6. 05 
5. 15 
4.91 



6.17 
5. 83 
5. 94 
4.55 
5.14 
7. 66 
6.51 
8. 10 
5.09 
4. 64 
5.48 
4.46 
9. 10 
6.38 
5. 62 
5. 06 
5. 13 
3. 33 
4.40 
3.18 
6.22 
5. 96 
8. 58 



to ffl t fr * 

CUM*) 
%C 

69. 83 

70. 39 
63.66 
71.92 
73. 33 
65.99 
73. 86 
67.26 
62.44 
74.45 

71. 11 

72. 52 
63.36 

64. 66 
57. 16 
60. 05 
48. 19 

65. 22 

73. 74 
78. 67 
69.72 
68. 49 
68. 69 



96H 
4.53 
4.88 
4. 49 
5. 10 
4.88 
5.30 

4. 85 
4.33 
4.02 

5. 26 
4.87 
4.73 

4. 09 
4.98 
4. 10 
4.84 
3. 81 
4.80 

5. 15 

5. 35 

6. 18 
5. 15 
5. 15 



%N HC HH 
6. 02 69. 66 4. 55 



5.67 72.93 4.81 



5.51 71.34 4.57 



6.03 
6.16 
5. 62 

5. 59 
7. 83 
4. 50 

6. 86 
6. 10 



69.82 
58.02 
62.49 
50.45 
68.22 
72. 87 

70. 90 
58.71 



56 
65 
32 
83 
54 
02 



6.34 
4.23 



[0 0 7 3] 



(11) 



» ta * 





v ^ OH TE ) 






%c 


%H 


5. 04 


61.14 


3. 45 


6. 82 


71.76 


4.91 


6.71 


68.98 


4. 78 


6. 90 


65. 38 


4.79 


5. 57 


69. 21 


6.81 


7.13 


62.07 


4.54 


5. 69 


62. 36 


4. 40 


3. 06 


65.61 


4. 63 


2.61 


79. 62 


5. 43 


3. 66 


63. 68 


4.94 


5. 92 


70. 19 


5. 13 


4. 66 


59. 67 


4. 81 



%n %c %H 

5. 44 59. 51 3. 09 



7. 85 67. 69 4. 58 
6.89 71.22 6.34 
7. 51 64. 38 4. 44 



6. 01 69. 79 4. 64 
6. 36 71. 28 4. 90 



iL£M m a fi 





%N 


%C 


%H 


24 


5. 32 


59. 33 


3. 06 


25 


7. 59 


71.60 


4.37 


26 


7. 38 


69. 58 


4. 25 


27 


6. 19 


69 01 


4 RR 

4. DO 


28 


7. 00 


71.98 


6. 29 


30 


7.40 


63. 42 


4. 26 


31 


5.61 


62 54 

\Jtmm *Jt 


4 24 


32 


5.11 


56. 98 


3.86 


34 


3.28 


67.45 


4. 25 


35 


2. 68 


78.00 


5.01 


36 


3. 77 


71.15 


4.89 


37 


6. 43 


71.72 


4. 63 


38 


6. 59 


67.76 


4.26 












m m 


m 




%N 


%c 


%H 


33 


6.31 


62.19 


4. 99 


39 


6.95 


68. 50 


4. 62 



[0 0 7 4] #;rott3Hi, ctizoit-Stotf. -torn® 

-E-nSrBg2. 54cm© Pyrex (K.S£) <gl*UzmAV 
ft. < gf*llZ7)l>=f>$:m2tOTr0J£ti-effi.Lt£rfib, <S 
<D'P$i&$: < giPf*lTlja&.l,ft. &#<Dtm*Z\<D&^\Z 

[0 0 7 5] fr.^tWRI.g^B^ 
$^4 0^4 9 *»F.I.^ 

(a) -r>>?^A«K^ (I TO) $««Lfc^7X 
fc. 

(b) 3'>^;KO#-h^f,K^%$-ti--2.rilr < J:^ 
T. g«JEffi<D I TO±lC. 7 5t>^t-D- 
A©»7^Di.Tzi> (CuPc) <OiE?iaA)f£&3f 31* 

(c) mmz9>9)ie>#-bfrt>n&m&tEii:zct 

fCtoT. CuPcSro±{C. 3 7 5^->^X KD-A 
©4, 4* -t'X [N— (l-^-^^;!/) -N-7iZ 

(d) iE7L*ftM«©±lr. XKWCDnTISl&m (3 0 0 



^ » *9 * 
(HS'IH) 

%N %C %H %B 

5.28 58.39 5.35 2.20 

5.45 63.02 5.06 1.40 

tCcfcoT. m^*&3i/f©±ic, jp;* 3 o o*>y* hd 

(f) 7)1 Z~ OA h >)X*lris>m<D±lZ, »32000 
*>^X ba— Mg : Ag©Hrpit#l 0:10 

[0 0 7 6] -t)MDi±mi&£*:&.TomUZl£iii!>Xfc 

[0 0 7 7] 
[3E3] 



(12) 



#8fl¥06-172751 



» VI 









(W/A> 


40 


1 


498 


- 0.016 


41 


2 


497 


0.014 


42 


5 


510 


0.019 


43 


6 


504 


0. 029 


44 


10 


504 


0. 017 


45 


15 


514 


0. 009 


46 


16 


503 


0.010 


47 


19 


480 


0. 022 


48 


20 


478 


0. 024 


49 


30 


515 


0. 012 



coo7 8] «riEL»f©ifft, mmi7> 

»3^S :SU7y hXcm 2 ) RtfScStt <20mA/cm 2 co— 

[0 0 7 9] 
t«4] 

X VII 



Steffi 






KILO 


40 


I 


0. 32 


170 


41 


2 


0.28 


125 


42 


5 


0. 38 


300 


44 


10 


0. 34 


325 


47 


19 


0. 44 


25 


48 


20 


0.48 


50 


49 


30 


0.24 


70 



tO 0 8 0] 5feJ6#»i*©8l*{ta&>&BiRSnfcLH 

iZ^>5y-Mfcl4hUX (4. 4* -H7i- 
[0 0 8 1] ttte«i:feS©^Sr#«:-r5i:. **WB 

[0 0 8 2] atffiifftl 5 0 - 5 4 



^JS«4 Olr^S^-ptC-awWtaEL^Srtt^Ufc 
*«. £U HJg«4 0*S«f5tbT. HJfiW4 0tte« 
UfcStC. 0. 5~3 ^JVXO&mnMW) H — 

yUfc. *<DtSjR*etT©*VIIHC*i*fc. 

[0 0 8 3] 

[«5] 



* VIII 











(W/A) 


50 


i 


0.5 


482. 450 


0.019 


51 


i 


1 


482. 450 


0.017 


52 


19 


0.5 


450.482 


0.023 


53 


19 


1 


450. 482 


0.025 


54 


19 


2 


450. 482 


0.017 



[0 0 8 4] * "*'J i/>mm^ h;ni— owit; 

[0 0 8 5] XVIIIfti5He*>ftca:tt. HSfiW 40S 
I^tL-T, 0. 5~3 ^^^©iSlO-r^TO^U U> 
0~5 4(OlT«EL3f& : F<Z>feft£ffi£ 



•5. g|7tl U>K<fcr>Ttt-5-£tt£W;£|Sj^<Z>fe 

*u<. *fc o. 5~2 *)v%&m.mi&m-Q&%. 

[0 0 8 6] 



(13) 



[Bffi<Z>m*ftl»91] 1 1 0 

mi: *i8wo»*u^sifr*j«fc-r#«ELifi^(D 1 1 2 

«IS0-C*i. 114 

[$momn 116 

10 0-tIt*fiJt*f 118' 

10 2-7V-F 120 

10 4-ISM 12 2- 

1 0 6-mmmnm 124- 

1 0 8-tiIft 



•IE?LaAJf 



[@i] 



fOB< 



106 




tot 



(72) 5693* ^\>U- yi-AX *XU>y 

T*i)ij&mm. -zl-3—9 i46io, 

23 



(14) 



